Evidences for correlation between the reduced VCAM-1 expression and hyaluronan synthesis during cellular senescence of human mesenchymal stem cells.
Mesenchymal stem cells (MSCs) undergo cellular senescence during in vitro expansion culture, which accompanies the loss of migration and homing abilities. In this study, we analyzed expression levels of several surface markers of human MSCs at different passages of expansion culture. It has been shown that expression of vascular cell adhesion molecule-1 (VCAM-1) was most markedly decreased among the tested markers in the senescent MSCs. Interestingly the reduced VCAM-1 expression could be restored by applying hyaluronan, a major glycosaminoglycan ligand of CD44, to the culture. It was found that the hyaluronan level in extracellular and pericellular matrices was greatly reduced in the senescent MSCs, mainly due to the decreased expression of hyaluronan synthases, suggesting a correlation between the reduced VCAM-1 expression and hyaluronan synthesis. In fact, when hyaluronan synthases were knock-downed by siRNA transfection, the VCAM-1 expression was also reduced. Our results indicate that VCAM-1 expression in the senescent MSCs was down-regulated because of the reduced synthesis of hyaluronan. Thus, we suggest that hyaluronan supplementation in expansion culture of MSCs would compensate adverse effects induced by its decreased synthesis and subsequently enhance cell adhesion and migration abilities.